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(si) Copy control for a video signal. 

(57) A video signal is processed to selectively 
permit copying by superposing in that portion 
of the video signal which does not contain 
useful picture information a copyright infor- 
mation signal indicative of whether the viewable 
picture that is displayed from the video signal is 
subject to copyright and a copy generation 
signal indicative of the number of successive 
generations of copies that can be made from 
the video signal. 
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This invention relates to copy protection of a video signal. 

Various techniques and formats have been proposed to prevent video signals from being copied, or dub- 
bed, without authorization. For example, it is preferable in many environments to permit a video signal to be 
displayed as a video picture on, for example, a television monitor, but to prevent that same video signal from 

5 being recorded by a video recorder. The video signal may be transmitted via cable, direct satellite broadcast 
(DSB) or over-the-air; or the video signal may be recorded on a video tape or a video disk. In the field of sales 
or rentals of video tapes and video disks, substantial amounts of revenues will be lost if a user is permitted to 
make a copy of the video program on a video tape or disk, thereby depriving the originator or distributor of the 
video tape or video disk of additional sales or rentals. Even though the unlawful re-recording or dubbing of 

10 such video programs may constitute copyright infringement, the threat of prosecution therefor presents little 
if any deterrent to such unlawful copying. Consequently, more positive approaches have been adopted to pre- 
vent a user from making an unauthorized copy of a video program in the form of a video recording thereof. 

In one anti-copying scheme the video signal is modified to defeat the satisfactory operation of a typical 
video recorder yet still permit the display of an acceptable video picture therefrom. This is achieved by reducing 

15 the number of vertical synchronizing pulses included in the vertical blanking interval, thereby defeating the 
servo locking operation of the typical video recorder but permitting adequate detection of the vertical synchron- 
izing pulses in the usual television receiver sync detector. In another proposal high amplitude pulses are in- 
serted into a normally blank line interval of the vertical blanking interval so as to cause the usual automatic 
gain control (AGC) circuitry in a typical video recorder to reduce the recording level of the signal recorded there- 

20 by, resulting in a recorded video signal whose amplitude is effectively zero. 

As yet another example, it has been proposed to superpose a copy inhibit pulse on, for example, the equal- 
izing or vertical synchronizing pulses normally included in the vertical blanking interval and to include in the 
recording channel of a video recorder a detector which operates to inhibit the recorder from operating in a record 
mode upon detecting this inhibit pulse. 

25 While there is merit to each of the foregoing proposals, none of them addresses the problem of permitting 
one copy of the video signal from being made but prohibiting the copy from being copied further. In many sit- 
uations it may be desirable to permit a consumer to make one copy directly from a video signal (whether that 
video signal is broadcast or reproduced from a video tape or video disk) but the number of successive gener- 
ations of copies is to be controlled. For example, a first generation may be permitted but a second generation 

30 may be prohibited. As another example, first and second generations may be permitted but a third generation 
may not (i.e. a recording and a re-recording may be permitted but a re-re-recording may be prohibited). In the 
foregoing copy protection schemes, if a video signal is permitted to be copied, a copy of the copied signal may 
be made and successive generations likewise may be made. But if a video signal is prohibited from being cop- 
ied, even a single generation copy cannot be made. That is, prior proposals have not considered what is referred 

35 to herein as a serial copy management system (SCMS). 

Respective aspects of the invention are set forth in claims 1, 2, 3, 4, 7, 9, 11, 12, 13, 16 and 19. 
In accordance with this invention, a video signal is processed to selectively permit copying thereof by su- 
perposing on that portion of the video signal which does not contain useful picture information a copyright in- 
formation signal indicative of whether the viewable picture that is produced from the video signal is subject to 

40 copyright and a copy generation signal indicative of the number of successive generations of copies that can 
be made from the video signal. 

In one embodiment, the copyright information and copy generation signals are superposed in respectively 
different line intervals of the video signal. In another embodiment, the copyright information and copy gener- 
ation signals are superposed in the same line interval. In a further embodiment, the copyright information signal 

45 is superposed in a line interval of one field of a video frame and the copy generation signal is superposed in 
a line interval of the other field of that frame. In a still further embodiment, the copyright information and copy 
generation signals are superposed in different line intervals in the same field. Preferably, the copyright infor- 
mation and copy generation signals are superposed in the vertical blanking interval of the video signal. 
Preferably, the video signal having the copyright information and copy generation signals superposed 

so thereon is recorded on a record medium. 

Preferably, a video recorder that is supplied with the video signal having the copyright information and copy 
generation signals superposed thereon is selectively inhibited depending upon the information conveyed by 
the superposed signals. In one embodiment, if re-recording of the video signal is permitted, the copy informa- 
tion signal that is recorded with the video signal is modified to indicate a decremented number of successive 

55 generations of copies that can be made from the recorded video signal. For example, the copy generation sig- 
nal may be a plural-bit signal indicative of a count, and this count is decremented when the video signal is re- 
corded (or dubbed). Consequently, the number of successive re-recordings may be regulated. 

Preferably, a video signal reproducing channel is provided with a detector for detecting copy protection 
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information that is contained in the reproduced video signal, thereby superposing on that portion of the video 
signal which does not contain useful picture information the aforementioned copyright information and copy 
generation signals. Hence, re-recording of the reproduced video signal and successive generations of re-re- 
cordings are selectively enabled/inhibited. 
5 Preferably, and notwithstanding the superposed copyright information and copy generation signals, the 

video signal nevertheless may be readily displayed. 

At least preferred embodiments of the invention provide a technique for superposing on that portion of the 
video signal which does not contain useful picture information copy protection information which includes in- 
formation representing the number of successive generations of copies that can be made from the video signal. 
10 Accordingly, at least preferred embodiments of the invention provide an improved technique for controlling 
the copying of a video signal; video signal copy control by which the number of successive generations of cop- 
ies that can be made from an input video signal is regulated; a serial copy management system for a video 
signal, thereby permitting, for example, a copy of an input video signal to be made but a copy of the copy (that 
is a re-recording of the copy) to be prohibited; recording circuitry that detects the aforementioned copyright 
15 information and copy generation signals to selectively enable or inhibit recording of the video signal; a copy 
generation signal detector which selectively decrements the number of successive generations of copies in- 
dicated by the copy generation signal; and circuitry included in the playback channel of a video recorder which 
detects copy protection information contained in the reproduced video signal and which superposes on the 
reproduced video signal a copyright information signal and a copy generation signal so as to selectively control 
20 re-recording of the reproduced video signal. 

The invention will now be described by way of example with reference to the accompanying drawings, 
throughout which like parts are referred to by like references, and in which: 

Figure 1 is a waveform diagram of relevant portions of two fields of a frame of a National Television Stan- 
dards Committee (NTSC) video signal containing copyright information and copy generation signals; 
25 Figures 2 and 3 are waveform diagrams illustrating the superposed copyright information and copy gen- 
eration signals, respectively; 

Figure 4 is a waveform diagram illustrating the superposition of copyright information and copy generation 
signals as part of identifying data included in a vertical blanking interval (VBID); 
Figures 5 and 6 are waveform diagrams of the VBID signals shown in greater detail; 
30 Figure 7 is a waveform diagram of two fields of an NTSC signal wherein the copyrisht information and copy 
generation signals are recorded in the same line interval in each field; 

Figure 8 is a waveform diagram illustrating in greater detail the recording in the same line interval of the 
copyright information and copy generation signals; 

Figure 9 is a waveform diagram illustrating the incorporation of the copyright information and copy gen- 
35 eration signals in VBID data in each field; 

Figure 10 is a waveform diagram showing in greater detail the copyright information and copy generation 
signals as part of the VBID data; 

Figures 11 and 12 are waveform diagrams of modifications of the waveform diagram shown in Figure 10; 
Figure 13 is a waveform diagram of two fields of a video signal in which the copyright information and copy 
40 generation signals are recorded in different line intervals in each field; 

Figure 14 is a waveform diagram showing in greater detail the recording in different line intervals of the 
copyright information and copy generation signals; 

Figure 1 5 is a waveform diagram of two fields of a video signal in which the copyright information and copy 
generation signals are included in VBID data disposed in two line intervals of each field; 
45 Figure 16 is a waveform diagram showing in greater detail the VBID data in the two line intervals and in- 
cluding the copyright information and copy generation signals; 

Figure 17 is a waveform diagram of VBID data that may be used in high definition television signals and 
which includes the copyright information and copy generation signals; 

Figures 18-20 are block diagrams which are useful in understanding the manner in which the embodiment 
50 effects copy protection; 

Figure 21 is a block diagram of circuitry which may be included in the recording channel of a video recorder; 

Figure 22 is a flow chart representing the routine carried out by control unit 15 of Figure 21; 

Figure 23 is a block diagram of circuitry which may be provided in a video signal reproducing channel; 

Figure 24 is a flow chart of the routine carried out by control unit 26 of Figure 23; 
55 Figure 25 is a waveform diagram of two fields of a video signal which contain a copyright information signal 

and a plural-bit copy generation signal; 

Figure 26 is a waveform diagram showing in greater detail VBID data containing the copyright information 
signal and plural-bit copy generation signal; and 
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Figures 27-31 are block diagrams which are useful in understanding the manner in which copying is se- 
lectively controlled. 

Referring to Figure 1 , there is illustrated a portion of each of two fields of a frame of video signals in ac- 
cordance with the NTSC standard. It is appreciated that each field is divided into an effective picture portion 
5 which contains useful picture information, such as line intervals 21, 22, etc. in the first field and line intervals 
284, 285, etc. in the second field. Each field interval also includes a non-picture portion which is shown as 
the vertical blanking period and includes line intervals 1, 2, ...19, 20 in the first field and line intervals 264, 
265, ...282, 283 in the second field. It is recognized that the twentieth line in the first field, i.e. line 20, normally 
is "blank" and the twentieth line of the second field, i.e. line 283, also normally is blank. In the embodiment 
10 illustrated in Figure 1, a copyright information signal Si is superposed in line 20 of the first field and a copy 
generation signal S 2 is superposed in line 283 of the second field. That is, the twentieth line interval in each 
field has superposed therein the copyright information and copy generation signals Si and S 2f respectively. 
This is shown in greater detail in Figures 2 and 3. 

In accordance with one embodiment, the copyright information signal S t is a single bit and when the view- 
15 able picture which is reproduced from the video signal is subject to copyright, Si = 1 . If the viewable picture 
is not subject to copyright, Si = 0. 

In the embodiment described herein, the copy generation signal S 2 also is formed as a single bit signal. 
When Sa = 0, a single generation of the video signal may be recorded; but when S 2 = 1 , no generations of the 
video signal may be made. More particularly, the video signal cannot be recorded if St = 1 and S 2 = 1 . Although 
20 the copy generation signal shown in Figures 1-3 indicates whether one generation or zero generations of the 
video signal may be made, in other embodiments described below the copy generation signal S 2 is a plural- 
bit signal indicative of a count identifying the number of generations of copies that may be made of the video 
signal. However, for simplification, it is assumed herein that the copy generation signal S 2 simply is a single 
bit signal. 

25 As can be seen from Figures 1-3, the copyright information and copy generation signals are recorded in 
different line intervals in different fields. As will be described, these signals may be recorded in the same line 
interval in each field or in different line intervals in each field. 

Figures 4-6 represent an embodiment similar to that shown in Figures 1-3, except that in Figures 4-6 copy- 
right information signal Si and copy generation signal S 2 are simply respective ones of several bits representing 

30 other data, this data being referred to as vertical blanking interval data (VBID). Here, the VBID data superposed 
in line 20 of the first field contains the copyright information signal Si and the VBID data superposed in line 
283 of the second field contains copy generation signal S 2 . As before, S-, and S 2 are shown simply as single 
bit signals. 

It will be appreciated that the copyright information and copy generation signals Si and S 2 recorded in lines 

35 20 and 283, respectively, may be readily detected simply by sensing the vertical synchronizing pulses and then 
counting a suitable number of line intervals thereafter, thus detecting the twentieth line interval in each field. 
Those of ordinary skill in the art are sufficiently familiar with suitable detecting arrangements by which the 
twentieth line interval and, thus, the copyright information and copy generation signals may be detected. 
Figure 7 is similar to Figure 1 , except that in the embodiment shown in Figure 7, copyright information signal 

40 Si and copy generation signal S 2 are recorded in the same line interval. It is seen that the copyright information 
and copy generation signals are recorded in the twentieth line interval of each field of a frame, namely line 20 
of the first field and line 283 of the second field. As shown in Figure 8, copyright information signal Si is illu- 
strated as a single bit and copy generation signal S 2 likewise is illustrated as a single bit. As before, Si = 1 
indicates that the picture reproduced from the video signal is subject to copyright; S 2 = 0 indicates that at least 

45 one generation of copies may be made of the video signal and S 2 = 1 indicates that no generations of copies 
may be made from the video signal. Hence, in the example being described, the video signal cannot be re- 
corded when Si = 1 and S 2 = 1. 

Figure 9 is similar to Figure 4, except that in the embodiment shown in Figure 9, the copyright information 
signal S t and the copy generation signal S 2 both are included in the same VBID code contained in the twentieth 

so line interval of each field. Hence, the VBID code containing the copyright information and copy generation sig- 
nals Si and S 2 is disposed in line 20 of the first field and in line 283 of the second field. Figure 10 shows in 
greater detail the format of the VBID code containing the copyright information and copy generation signals. 

It will be seen that the VBID code shown in Figure 10 is comprised of a reference bit used, for example, 
for synchronization purposes, followed by fourteen bits of data and six bits of an error check code (such as 

55 cyclical redundancy check code). The fourteen data bits represent aspect ratio information (e.g. aspect ratios 
of 16:9 or 4:3), header information which identifies the type of data that is represented by the next-following 
data bits, and then 8-bit data. It is seen that the first two bits of this 8-bit data represent copyright information 
and copy generation data and the remaining six bits may be used to convey other information, such as whether 
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the video picture is a three-dimensional (3D) picture, whether title information is being transmitted, etc. The 
information conveyed by the VBID code, other than the copyright information and copy generation signals are 
not particularly relevant to the present embodiment; and in the interest of brevity, further description of the 
VBID code is not provided herein. 

5 Figures 11 and 12 are other examples of VBID formats and illustrate the versatility of the VBID code and 

the flexibility thereof, namely that the copyright information and copy generation signals may be included at 
any desired locations of the VBID code, regardless of the particular format of such code. For example, the head- 
er information shown in Figure 10 may be omitted, as represented by Figures 11 and 12; and the reference bit 
shown in Figure 10 likewise may be omitted as represented by Figure 12. Nevertheless, since the VBID code 

10 is included in a particular line interval of a field, the VBID code may be readily detected; and the presence 
therein of the copyright information and copy generation signals may be detected. Consequently, a determi- 
nation of whether the video signal may be copied is made as a function of the values of Si and as discussed 
above. 

Figure 13 is similar to Figure 1, except that copyright information signal Si and copy generation signal S2 
15 are included in different line intervals in the same field. More particularly, and as an example, copyright infor- 
mation signal Si is located in the nineteenth line interval in each field and copy generation signal S 2 is located 
in the twentieth line interval in each field. Hence, copyright information and copy generation signals S t and 
S 2 are superposed in lines 19 and 20 of the first field and lines 282 and 283 of the second field. As shown in 
Figure 14, the copyright information signal Si is represented as a single bit signal and, similarly, the copy gen- 
20 eration signal S2 also is represented as a single bit signal. Although the copyright information signal is shown 
to precede the copy generation signal, it will be readily apparent that, if desired, this sequence may be re- 
versed. 

Figures 15 and 16 represent an embodiment similar to that shown in Figures 13 and 14, except that in 
Figures 15 and 16 copyright information signal Si and copy generation signal S 2 are included in the VBID data. 

25 In the illustrated embodiment, the VBID data which includes copy information signal Si is superposed in line 
19 of the first field and in line 282 of the second field; and the VBID data containing copy generation signal S2 
is superposed in fine 20 of the first field and in line 283 of the second field. It is appreciated that in the em- 
bodiments of Figures 13-14 and Figures 15-16, each field of each frame contains both copyright information 
signal Si and copy generation signal S 2 . 

30 In the examples discussed above, the copyright information and copy generation signals are superposed 
in specific lines of the respective fields of the video signal. In particular, lines 19 and 20 of the first field and 
lines 282 and 283 of the second field are representative of those lines in which these signals are superposed. 
It will be appreciated, however, that the copyright information and copy generation signals may be superposed 
in any desired lines in that portion of the video signal which does not contain useful picture information. More- 

35 over, the superposition of the copyright information and copy generation signals in the so-called non-picture 
portion of the video signal is applicable to various different types of broadcast standards. For example, the 
copyright information and copy generation signals may be superposed in the non-picture portion of an NTSC 
signal, a phase alternating line PAL signal or a high definition (HD) signal. In the latter, the copyright information 
and copy generation signals may be superposed in the thirty-second line interval of each field of an HD frame, 

40 such as line 32 of the first field and line 595 of the second field. Figure 1 7 schematically illustrates VBID data 
which contain the copyright information and copy generation signals Si and S 2 that may be superposed in the 
thirty-second line interval of each HD field. 

The examples discussed above have described the copyright information and copy generation signals as 
respective single bit signals. The following table summarizes the conditions, or states, of these signals and 

45 indicates whether the video signal in which such copyright information and copy generation signals are super- 
posed may be recorded, or dubbed. It will be appreciated that the expression "copy permitted" indicates that 
at least one generation of the video signal may be recorded; and the expression "copy inhibited" indicates that 
no generations of the video signal may be recorded: 

50 
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TABLE 1 



Copyright Info. Si 


Copy Generation S2 


Recordable Generations 


0 


0 


Copy Permitted 


0 


1 


Copy Permitted 


1 


0 


Copy Permitted 


1 


1 


Copy Inhibited 



In the foregoing Table, Si = 1 indicates that the video picture that may be displayed from the video signal 
is subject to copyright and = 0 indicates that the video picture is not subject to copyright. In addition, S 2 = 
0 indicates that at least one generation of the video signal may be recorded; and 
is S 2 = 1 indicates that no generations of the video signal may be recorded. Hence, a video signal on which is 
superposed copyright information and copy generation signals Si = 1 and S 2 = 1 is inhibited from being re- 
corded. 

Three typical examples of serial copy management that may be achieved by the single bit copyright infor- 
mation and copy generation signals are represented by the block diagrams of Figures 18-20. In Figure 18, it 
20 is assumed that a video signal on which the copyright information and copy generation signals St and S2 are 
superposed is received by a television tuner 1. It will be appreciated that this video signal may be broadcasted 
or may be supplied as video signals reproduced from a video disk or from a video tape. In any event, in the 
example represented by Figure 18, it is assumed that the video signal is not subject to copyright and, therefore, 
S^O. 

25 Consequently, and with reference to copy protection, it is of no moment if copy generation signal S 2 = 0 or S 2 
= 1 . That is, the video signal which is supplied by tuner 1 to, for example, a video recorder 2 may be recorded 
by the video recorder. As represented, the superposed copyright information and copy generation signals which 
are recorded with the video signal by video recorder 2 admit of their same states as are preset in the video 
signal supplied to the video recorder. Hence, the copyright information and copy generation signals Si and S 2 

30 which are superposed on the video signal recorded by video recorder 2 and which subsequently are reproduced 
by the video recorder are represented as Si = 0 and 
S 2 = 0or 1. 

When the video signal having the superposed copyright information and copy generation signals is repro- 
duced from video recorder 2 and supplied for re-recording by video recorder 3, this re-recording is permitted 

35 because the reproduced, superposed copyright information signal Si = 0. As before, if Si = 0, it does not matter 
if S 2 = 0 or Sa = 1 . Thus, video recorder 3 is permitted to record the video signal reproduced from video recorder 
2 on which the illustrated copyright information and copy generation signals are superposed. Thus, a first gen- 
eration of the video signal may be recorded by video recorder 2 and a second generation of the video signal 
may be recorded by video recorder 3. That is, a copy of the original video signal may be made by video recorder 

40 2 and a copy of the copy may be made by video recorder 3. If desired, further generations of copies of the 
video signal may be made simply by re-recording the video signal reproduced from video recorder 3 and then 
re-recording that video signal, and so on. 

Figure 19 illustrates the condition that the copyright information signal Si superposed on the video signal 
provided by tuner 4 indicates that the viewable picture that may be produced from this video signal is subject 

45 to copyright Hence, Si = 1 . It is further assumed that the superposed copy generation signal S2 indicates that 
one generation of the video signal may be recorded. Hence, S 2 = 0. As before, the video signal which is supplied 
to and recovered by tuner 4 may be broadcast thereto or may be supplied from a video disk or a video tape. 

In accordance with one embodiment, to be described below, recording circuitry is included in video recor- 
der 5 to detect the state, or condition, of the superposed copyright information signal S 1t and if Si = 1, the num- 

50 ber of generations of copies that are indicated by copy generation signal S 2 is decremented. In the present 
case, since the copy generation signal is a single bit sig nal and, thus, may indicate 1 or 0 succesive generations 
of copies that can be made from the video signal, the circuitry included in the video recorder is adapted to 
change over the copy generation signal from S2 - 0 to S 2 = 1 . Nevertheless, since the superposed copy gen- 
eration signal supplied to video recorder 5 is Sa = 0, the video recorder is permitted to record the video signal 

55 having the superposed copyright information and copy generation signals. But, in this embodiment, the super- 
posed copy generation signal S 2 which is recorded with the video signal by video recorder 5 is changed over 
toS 2 = 1. 

Consequently, when the video signal that had been recorded by video recorder 5 is reproduced, the su- 
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perposed copy generation signal is S 2 = 1; and since the superposed copyright information signal Si = 1 , the 
reproduced video signal is inhibited from being re-recorded. Accordingly, if the video signal reproduced from 
video recorder 5 is supplied to another video recorder, such as video recorder 6 having copy protection circuitry 
incorporated therein (such as that shown in Figure 21), Si = 1 andS2 = 1 inhibits video recorder 6 from recording 
5 this video signal. It will be seen, therefore, that when the video signal that is supplied to video recorder 5 in- 
cludes superposed copyright information and copy generation signals Si = 1 and 

S 2 = 0, only one generation of the video signal may be recorded and a successive generation may not Thus, 
and as has been described above, video recorder 5 is enabled to record one generation of the video signal 
but a further generation from the video signal recorded by video recorder 5 cannot be made. That is, the copy 
10 made by video recorder 5 cannot be re-copied. Stated otherwise, only one generation of a dubbed video signal 
may be obtained. 

As another example, Figure 20 schematically illustrates the reproduction of a video signal from, for exam- 
ple, a video disk player 7, wherein the reproduced video signal has superposed thereon copyright information 
and copy generation signals Si = 1 and S 2 = 1. If this video signal is supplied to a recorder, such as video re- 
ts corder 8, having the copy protection circuitry of the present embodiment, the video recorder is inhibited from 
recording this video signal. That is, since the superposed copyright information and copy generation signals 
indicate that no generations of the video signal may be made, even a single generation, or copy, of the video 
signal is inhibited. Of course, the video signal which is reproduced by video disk player 7 may, nevertheless, 
be displayed as an acceptable video picture. 
20 It will be appreciated that although a video disk player is illustrated in Figure 20, the superposed copyright 
information and copy generation signals S 1 = 1 and S 2 ■ 1 may be included in a video signal that is recorded 
on a video tape or that is broadcast over-the-air, by cable distribution, by direct satellite broadcast or the like. 
Nevertheless, if Si = 1 and S2 = 1 , the video signal upon which these copyright information and copy generation 
signals are superposed cannot be recorded. 
25 Turning now to Figure 21, circuitry which may be included in the recording channel of a video recorder is 
illustrated in block diagram form. As will be described, this circuitry is adapted to superpose onto the non-pic- 
ture portion of a video signal the aforementioned copyright information and copy generation signals; and, more- 
over, is adapted to detect the presence of such signals which may be superposed on a received video signal 
so as to selectively control the recording operation of the video recorder. The illustrated circuitry is comprised 
30 of a superposition unit 10 which includes a copy protection detector 14, and also is comprised of a controllable 
recording signal processor 11. Let it be assumed that a video signal supplied to an input terminal A of the cir- 
cuitry illustrated in Figure 21 includes the aforementioned copyright information and copy generation signals 

51 and S 2 in the non-picture portion of the video signal. In the examples discussed above, Si may be super- 
posed in the twentieth line interval of the first field of a video frame and S 2 may be superposed in the twentieth 

35 line interval of the second field. Alternatively, both Si and S 2 may be superposed in the twentieth line interval 
of each field; and as yet another alternative, S t and S 2 may be superposed in the nineteenth and twentieth 
line intervals of each field. Of course, and depending upon the format of the video signal (e.g. NTSC, PAL, 
HD, etc.), the particular line intervals in which Si and S 2 are superposed may vary. Nevertheless, such line 
intervals are predetermined and the presence therein of the copyright information and/or copy generation sig- 

40 nals may be readily detected by copy protection detector 14. 

The copy protection detector includes a synchronizing signal separator 18, a timing generator 19 and a 
decoder 20. Synchronizing signal separator 1 8 and decoder 20 are connected in common to input terminal A 
to receive the video signal supplied to the input terminal. The synchronizing signal separator is adapted to sep- 
arate the vertical and horizontal synchronizing pulses from the received video signal; and these separated sync 

45 pulses are used to trigger timing generator 19. As an example, the timing generator is adapted to be preset to 
a predetermined count in response to the separated vertical sync pulses, which count is incremented in re- 
sponse to each separated horizontal sync pulse. In this manner, timing generator 19 functions to count the 
line intervals in each field. When the line interval(s) in which the copyright information and copy generation 
signals are superposed are reached, the timing generator supplies an enable signal to decoder 20 whereupon 

so the copyright information and copy generation signals then present are decoded. It will be appreciated that 
the copyright information and copy generation signals Si and S 2 are decoded by the decoder even if Si and 

5 2 are included in VBID data, discussed above. 

A control unit 15 is coupled to the output of copy protection detector 14, namely the output of decoder 20, 
and, depending upon the decoded copyright information and copy generation signals Si and S 2f the control 
55 unit selectively controls the operation of recording signal processor 1 1 and, moreover, supplies updated copy- 
right information and copy generation signals to an encoder 16 for superposition in the non-picture portion of 
the video signal supplied by input terminal A Encoder 16 is adapted to generate the proper signal waveform 
of the copyright information and copy generation signals, these signals being supplied to a mixer 17 for super- 
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position on the video signal. For example, the encoder is adapted to generate copyright information signal Si 
and copy generation signal S 2 having the signal waveforms shown in Figures 2 and 3, or shown in Figures 5 
and 6, or shown in Figure 8, or shown in Figure 10, or shown in Figures 11-12, or shown in Figure 14 or shown 
in Figures 16 and 17 discussed above. 

5 Recording signal processor 11 may be conventional; and the operation of the recording signal processor 

may be inhibited by control unit 15 if Si = 1 and S2= 1, as discussed above. Assuming that the recording signal 
processor is not inhibited, it supplies to a recording head 12 a suitably modulated video signal having super- 
posed in the non-picture portion thereof the copyright information and copy generation signals produced by 
encoder 16 for recording on magnetic medium 13. In the present example, magnetic medium 13 comprises a 

10 magnetic tape; although it will be appreciated that the magnetic medium may adopt other forms, such as a 
magnetic disk. 

Control unit 15 may be constructed as a central processing unit (CPU), such as a microprocessor, or the 
like. The manner in which the control unit operates now will be described in conjunction with the flow chart 
illustrated in Figure 22. 

15 It is assumed that timing generator 19 generates a suitable gating or window pulse to enable decoder 20 
to decode copyright information signal Si and copy generation signal S 2 which are superposed in the prede- 
termined line interval(s) of the non-picture portion of the received video signal discussed above. It is further 
assumed that control unit 1 5 is supplied with suitable indications of the levels, or bit values, of Si and S2. Initially, 
the routine executed by control unit 15 inquires, at 101 , if the copyright information signal Si is 0 or 1. If inquiry 

20 101 indicates that Si = 0, that is, the viewable picture which may be displayed from the received video signal 
is not subject to copyright, the routine advances to instruction 102 to control encoder 16 to supply to mixer 17 
the copyright information signal Si = 0 and the copy generation signal S 2 = 0 or 1, depending upon the state 
of S2 as decoded by decoder 20. That is, encoder 16 is controlled by control unit 15 to make no changes in 
the copyright information and copy generation signals as received at input terminal A. The routine then ad- 

25 vances to step 103 which permits recording signal processor 11 to record the video signal with the new copy- 
right information and copy generation signals superposed thereon. 

If inquiry 101 is answered such that Si = 1, the routine advances to inquiry 104 to determine the state of 
the copy generation signal S 2 . Assuming that S 2 = 1 , thereby indicating that no successive generations of copies 
can be made from the video signal supplied by input terminal A, control unit 15 inhibits recording signal proc- 

30 essor 11 from recording the video signal, as represented by instruction 105. However, if inquiry 104 indicates 
that S 2 = 0, thus representing that one generation of copies may be made from the input video signal, the routine 
advances to instruction 106 which modifies the state of the copy generation signal from S 2 = 0 to S 2 =1 . Ad- 
ditionally, the copyright information signal Si is regenerated as Si = 1. Mixer 17 superposes the new copyright 
information and copy generation signals Si = 1 and S 2 = 1 onto the non-picture portion of the video signal sup- 

35 plied by input terminal A, and the resultant, or processed, video signal is recorded on magnetic medium 13, as 
represented by instruction 107. It will be appreciated, however, that when the video signal having the super- 
posed copy protection information Si = 1 and S 2 = 1 subsequently is reproduced from magnetic medium 13, 
the reproduced video signal, if supplied to circuitry of the type shown in Figure 21, will not be re-recorded. 
That is, a second generation of the copy which was made in accordance with instruction 107 is inhibited. 

40 It will be seen that the flow charts shown in Figure 22 may be summarized by Table 1 , discussed above. 
It is recognized that if copyright information signal Si is 1 , the copy generation signal S 2 is decremented. How- 
ever, if Si =1 and S 2 = 1 , there is no need to decrement the copy generation signal because recording of the 
video signal (having Si and S 2 superposed thereon) is inhibited. 

As another embodiment, a video signal recorded on a record medium which includes copy protection in- 

45 formation, such as the aforementioned superposed copyright information and copy generation signals Si and 
S 2 , may be reproduced from the record medium and the copy protection information may be re-superposed 
on the reproduced video signal in the proper, predetermined line intervals. An example of circuitry adapted to 
carry out this operation is illustrated in the block diagram shown in Figure 23. The illustrated circuitry comprises 
a reproducing signal processor 23 and a superposition unit 24, the latter being coupled to the reproducing signal 

so processor and being adapted to superpose onto the non-picture portion of the video signal processed by the 
reproducing signal processor the copyright information signal Si and the copy generation signal S 2 . A video 
signal reproduced by a head 22 from record medium 21 is assumed to include copy protection information, in 
one embodiment, the copy protection information consists of the aforementioned copyright information and 
copy generation signals Si and S 2 ; and in another embodiment, the copy protection information consists of a 

55 predetermined signal, waveform or code intended to indicate whether the viewable picture which may be dis- 
played from the video signal is subject to copyright and also to indicate whether 1 or 0 generations of copies 
can be made from the reproduced video signal. The reproduced video signal containing this copy protection 
information is suitably processed by reproducing signal processor 23 (e.g. the video signal is demodulated, 
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equalized, etc.) and supplied to superposition unit 24. 

The superposition unit includes a copy protection detector 25, a control unit 26, an encoder 27 and a mixer 
28, the latter being adapted to superpose onto the non-picture portion of the reproduced video signal copyright 
information and copy generation signals Si and S2 produced by encoder 27. Copy protection detector 25 is 

5 coupled to the output of reproducing signal processor 23 and is adapted to detect the aforementioned copy 
protection information included in the reproduced video signal. It is appreciated that this copy protection infor- 
mation may take the form of signals Si and S 2 ; or other waveforms or codes may be used, as mentioned above. 
In the preferred embodiment, the copy protection information is in the form of signals S t and S2 which admit 
of the states discussed above and shown in Table 1 . 

10 Upon detecting the status of the copyright information and copy generation signals, copy protection de- 
tector 25 supplies suitable status indications to control unit 26 which, in turn, controls encoder 27 to supply to 
mixer 28 updated, or new copyright information and copy generation signals. In one embodiment, the copyright 
information and copy generation signals which are detected by copy protection detector 25 are regenerated 
and supplied to mixer 28 to be superposed onto the appropriate line intervals of the video signal, discussed 

15 above. In another embodiment, the copy protection information included in the reproduced video signal is other 
than the signals Si and S 2 ; and control unit 26 is responsive to the detected copy protection information to 
control encoder 27 to supply to mixer 28 copyright information and copy generation signals S t and S2 of ap- 
propriate states. For example, if the copy protection information indicates that the viewable picture which may 
be displayed from the reproduced video signal is not subject to copyright, control unit 26 controls encoder 27 

20 to supply the copyright information signal Si = 0. However, if the copy protection information indicates that the 
viewable picture which may be displayed from the reproduced video signal is subject to copyright information, 
encoder 27 is controlled to supply to mixer 28 the copyright information signal Si = 1. Similarly, if the copy 
protection information included in the reproduced video signal indicates that the video signal is not to be copied, 
control unit 26 controls encoder 27 to supply to mixer 28 the copy generation signal S 2 = 1. 

25 As a result, mixer 28 supplies to an output terminal the reproduced video signal on which the copyright 
information and copy generation signals Si and S 2 are superposed in the non-picture portion thereof. 

Control unit 26 may be in the form of a central processor unit (CPU) such as a microprocessor programmed 
to operate in accordance with the routine illustrated by the flow chart of Figure 24. This routine operates as 
follows: 

30 Initially, inquiry is made as to whether the copy protection information detected by copy protection detector 
25 indicates (a) that the reproduced video signal may be copied without limitation, or (b) that the reproduced 
video signal may be recorded to provide but a single generation of copies, or (c) that the video signal may not 
be copied. This inquiry is determined by examining the copyright information and copy generation signals Si 
and S2. Let it be assumed that Si = 0, meaning that the reproduced video signal may be copied without limit- 

35 ation. As a result, control unit 26 advances to instruction 112 so as to control encoder 27 to supply to mixer 
28 the signals Si = 0 and S 2 = 0 or 1 , depending upon whether the copy generation signal S 2 that had been 
superposed in the video signal recorded on medium 21 is a 0 or 1. As a result of instruction 112, the video 
signal supplied to the output terminal shown in Figure 23 has superposed on the non-picture portion thereof 
the copyright information and copy generation signals Si = 0 and S 2 = 0 or 1 . 

40 As another example, let it be assumed that the copy protection information included in the reproduced video 
signal indicates that only one generation of copies may be made from that video signal. As a result, inquiry 
111 indicates that Si = 1 and S 2 = 0. That is, control unit 26 indicates that the viewable picture which may be 
displayed from the reproduced video signal is subject to copyright (Si = 1) and only one generation of copies 
may be made therefrom (S 2 = 0). As a result, the routine advances to instruction 113, whereby encoder 27 is 

45 controlled to supply to mixer 28 the copyright information and copy generation signals Si = 1 and S 2 = 0. These 
copyright information and copy generation signals are superposed onto the non-picture portion of the repro- 
duced video signal; and the superposed video signal is supplied to the output terminal from mixer 28. 

As yet another example, let it be assumed that the copy protection information included in the video signal 
reproduced from medium 21 indicates that the video signal cannot be copied. For example, let it be assumed 

so that the reproduced video signal contains superposed copyright information and copy generation signals Si = 
1 and S 2 = 1. Hence, inquiry 111 is answered such that the routine advances to instruction 114, whereby en- 
coder 27 is controlled to supply to mixer 28 the copyright information and copy protection signals Si = 1 and 
S 2 = 1 . These copyright information and copy generation signals are superposed onto the non-picture portion 
of the reproduced video signal and supplied to the output terminal shown in Figure 23. It will be appreciated 

55 that if this video signal is received by a video recorder which includes the circuitry shown in Figure 21, the 
recorder will be inhibited from recording that video signal. 

In the examples discussed above, it is assumed that copy generation signal S 2 is comprised of a single 
bit signal. It is further assumed that when S 2 = 0, one generation of copies may be made from the video signal 
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and when S 2 = 1 , zero generations of copies may be made. It is contemplated, however, that copy generation 
signal S 2 may be a plural-bit signal capable of representing a count which is indicative of the number of suc- 
cessive generations or copies that can be made from the video signal. For example, if copy generation signal 
S 2 is a 2-bit signal, then up to three generations of copies may be indicated. If S 2 is a 3-bit signal, then up to 

5 seven generations of copies may be indicated. For convenience, and in order to simplify the following discus- 
sion, it is assumed that S 2 is a 2-bit signal. 

As one example, let it be assumed that the copyright information signal Si is a single bit signal and copy 
generation signal S 2 is a 2-bit signal and that both signals Si and S 2 are superposed in line 20 of each field. 
For example, in the NTSC format, Si and S 2 are superposed in line 20 of the first field and line 283 of the second 

10 field, as illustrated in Figure 25. Alternatively, if VBID data is included in the non-picture portion of each field, 
for example, if VBID data is included in the twentieth line interval of each field, then copyright information and 
copy generation signals Si and S 2 are included in such VBID data, such as illustrated in Figure 26. 

Although a complete and full understanding of the VBID data and the various types of information repre- 
sented thereby is not necessary to an adequate understanding of the present embodiment, a brief description 

15 of the VBID data now follows. As shown in Figure 26, the VBID data is comprised of four separate data fields 
designated A, B v C and D. The Afield is comprised of two bits representing identifying data. The B field is 
comprised of four bits representing a mode number. The C field is comprised of eight bits representing data 
or data flags. The D field is comprised of six bits representing an error check code such as cyclic redundancy 
check code. 

20 More particularly, the identifying data (the Afield) constitutes discrimination data relating to the picture 
signal transmission system wherein the first bit represents the aspect ratio of the viewable picture that may 
be displayed from the video signal (e.g. an aspect ratio of 16:9 or an aspect ratio of 4:3); and the second bit 
indicates a standard system or a letter box system. The foregoing may be summarized by Table 2 as follows: 



TABLE 2 



Bit Number 


1 


0 


Contents 


bit 1 


16:9 


4:3 


Transmission Aspect Ratio 


bit 2 


Letter Box 


Standard 


Picture Display Format 



The mode number data (the B field) is adapted to classify the data or the flags included in the C field into 
one of sixteen different types. A summary of these types of data or flags is summarized in Table 3, wherein 
the expression "TBD" means "to be determined." 

35 



40 



45 



50 



55 
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TABLE 3 



Mode Number (B) 


Contents 


Coding (C) 


0000 


System 


Flags (TABLE 4) 


0001 


Year 


BCD (00 - 99) 


0010 


Month 


BCD (01 - 12) 


0011 


Day 


BCD (01-31) 


0100 


Hour 


BCD (00 ~ 29) 


0101 


Minute 


BCD (00 ~ 59) 


0110 


TBD 




0111 


TBD 




1000 


TBD 




1001 


TBD 




1010 


TBD 




1011 


TBD 




1100 


Text Start 


Binary (Text Data Format) 


1101 


Text Data 


Binary or ASCII 


1110 


Text End 


Binary (Check Sum) 


1111 


TBD 





In Table 3, mode number [0000] means that the 8-bit data in the C field represents a system flag. Mode 
number [0001] means that the 8-bit data in the C field represents the year in which the video signal was re- 
corded. The mode number [1100] indicates the start of a letter string of text data; mode number [1101] means 
that the 8-bit data in the C field represents an alphabetic letter; and mode number [1110] indicates the end of 
a letter string (e.g. the letter data represented in the 8-bit C field is the last letter in the string). It will be ap- 
preciated that alphabetic data thus permits text information, such as the title of the video program, to be in- 
cluded in the video signal itself. 

If the mode number represented by the B field is [0000], the system flags represented by the eight bits of 
the C field may be summarized as follows: 
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TAB LE ft 



5 



20 



Bit Number 


Flag Name 


1 


0 


bit 0 


Copyright 
Information S, 


Copyright Present 


Copyright Absent 


bit 1 


Copy 

Generation 
Information 


TABLE 5 


bit 2 


bit 3 


3D Info. 


Yes 


No 


bit 4 


TBD 






bit 5 


TBD 






bit 6 


TBD 






bit 7 


Title Info. 


Yes 


No 



It is seen that bit 0 of the system flags represents copyright information signal Si and bits 1 and 2 of the 
system flags represent copy generation signal S 2 . Bit 3 of the system flags indicates whether the viewable pic- 

25 ture which may be displayed from the video signal is a three-dimensional (3-D) picture; and bit 7 of the system 
flags indicates whether or not the letter box (see Table 2) contains title information. It is appreciated that the 
representations of bits 4, 5 and 6 of the system flags are to be determined at a future time. 

The three-dimensional information represented by bit 3 of the system flags is used to control a 3-D mode 
in which a picture is recorded with parallax between the odd and even fields, and switching is effected between 

30 the odd and even fields by a liquid crystal shutter during picture reproduction for stereoscopic representation. 
The information represented by bit 7 of the system flags controls the sliding of the title from the black area of 
the video picture so as to be displayed in another area and to prevent zooming which may result in extinguishing 
the title if a wide aspect ratio picture is to be displayed and the title is disposed in the black area of the letter 
box. 

35 Since the copy generation signal S is represented by two bits, it is appreciated that up to three successive 
generations of copies can be made from the video signal in which this copy generation signal is superposed, 
depending upon the values of the S2 bits. For example, if the copyright information signal Si is 1 , then the num- 
ber of possible generations of copies that can be made from the video signal are as summarized below in Table 

5: 

40 



TABLE 5 



50 



Bit 1 


Bit 2 


Number of Possible Copy Generations 


1 


1 


3 Generations 


1 


0 


2 Generations 


0 


1 


1 Generation 


0 


0 


None 



Table 6 provides a summary of the copy control which may be effected by the single bit copyright infor- 
mation signal Si and the 2-bit copy generation signal S2: 



55 
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TABLE 6 



Copyright Info. Si 


Copy Generation Info. S 2 


Copy Generation Limit 


0 


00 


No Limitation 


0 


01 


No Limitation 


0 


10 


No Limitation 


0 


11 


No Limitation 


1 


00 


Inhibited 


1 


01 


1 Generation Permitted 


1 


10 


2 Generations Permitted 


1 


11 


3 Generations Permitted 



Copy control as a function of the copyright information and copy generation signals Si and S 2 summarized 
in Table 6 are schematically depicted by the blook diagrams shown in Figures 27-31 . As is apparent from Figure 
27, if a source 30 of video signals (e.g. a video disk, a prerecorded video tape, a broadcast transmission, or 
the like) has superposed in the non-picture portion of the video signal the copyright information and copy gen- 
eration signals Si = 0 and S 2 = 0, then this video signal may be recorded by a video recorder 31 without any 
change or modification in the copy generation signal S2. Moreover, the video signal recorded by video recorder 
31 subsequently may be reproduced and re-recorded as a second generation copy by a video recorder 32. 
Here too, the superposed copyright information and copy generation signals remain as Si = 0 and S 2 = 00. It 
will be appreciated that successive generations of copies of the video signal recorded by video recorder 32 
may be made, for example, a third generation may be recorded by recorder 33, still without any change or mod- 
ification in the copyright information and copy generation signals. 

It will be appreciated that Figure 27 is applicable regardless of the number of successive generations of 
ccpies that is represented by the copy generation signal S 2 . 

Now, let it be assumed that the video signal which is supplied by source 30 includes a superposed copyright 
information signal Si = 1, which indicates that the viewable picture which may be displayed from the video 
signal is subject to copyright and the copy generation signal S2 = 00, which indicates that no generations of 
copies can be made from this video signal. This information is detected by a control unit included in video re- 
corder 31 (e.g. control unit 15 of Figure 21) which is inhibited by Si and S 2 from recording the video signal. 

As another example, if the superposed copyright information and copy generation signals included in the 
video signal supplied by source 30 are Si = 1 and S 2 = 01 , only one generation of copies may be made. Hence, 
the control unit included in recorder 31 detects Si and S 2 and permits the video signal to be recorded. However, 
the control unit superposes a new, or modified, copyright information signal S 2 = 00 in the non-picture portion 
of the video signal which is recorded by recorder 31. As a result, when the video signal having the modified 
copy generation signal superposed thereon is reproduced, this reproduced video signal cannot be re-recorded 
by, for example, recorder 32. Hence, only one copy of the video signal supplied by source 30 may be recorded, 
as represented by Figure 29. 

Turning to Figure 30, let it be assumed that the superposed copyright information and copy generation sig- 
nals supplied by source 30 are Si = 1 and S 2 = 10. This represents that two generations of the video signal 
may be recorded. It is appreciated that the control unit included in video recorder 31 modifies the copy gen- 
eration signal from S 2 = 10 to S 2 = 01 ; and the video signal with the modified copy generation signal is recorded 
by video recorder 31. As shown in Figure 30, the copyright information signal S t = 1 likewise is recorded by 
recorder 31. Now, when the video signal which had been recorded by recorder 31 is reproduced and supplied 
to video recorder 32 for re-recording, the count represented by copy generation signal S 2 = 01 is decremented 
by the control unit included in recorder 32 to the count S 2 = 00; and this decremented count, together with the 
copyright information signal Si = 1 , is superposed on the video signal played bade from video recorder 31 and 
recorded by video recorder 32. However, when the video signal recorded by recorder 32 is reproduced, it cannot 
be re-recorded by, for example, video recorder 33, because Si =1 and S 2 = 00; and this information is detected 
by the control unit included in video recorder 33 to inhibit that recorder from re-recording the video signal. Con- 
sequently, only two generations of the video signal may be recorded by video recorders 31 and 32, respectively, 
but a third generation is inhibited. 
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Finally, and as represented by Figure 31 , if the superposed copyright information and copy generation sig- 
nals included in the video signals supplied by source 30 are assumed to be Si = 1 and S 2 = 11, then three 
generations of successive copies of this video signal may be made. Af irst generation is recorded by video re- 
corder 31 ; but the control unit therein modifies the copy generation signal from S 2 = 1 1 to S 2 = 1 0. This modified 
5 copy generation signal together with the copyright information signal are superposed on the video signal re- 
corded by video recorder 31 . 

When the video signal that had been recorded by video recorder 31 is reproduced and supplied to video 
recorder 32 for re-recording, it is appreciated that video recorder 32 modifies the copy generation signal from 
S 2 = 10 to Sa = 01 . This modified copy generation signal together with the copyright information signal Si = 1 
10 are superposed on the video signal reproduced by video recorder 31 and recorded by video recorder 32. 

Similarly, when the video signal which had been recorded by video recorder 32 is reproduced to be re- 
recorded by recorder 33, the control unit included in recorder 33 modifies the copy generation signal from S 2 
= 01 to Sa = 00. The modified copy generation signal and copyright information signal Si = 1 are recorded by 
video recorder 33. 

15 Now, however, when the video signal which had been recorded by recorder 33 is reproduced to be re-re- 
corded by recorder 34, the status of Si and S2 is detected by the control unit included in video recorder 34; 
and since Si - 1 and S2 = 00, video recorder 34 is inhibited from re-recording the video signal that had been 
recorded by video recorder 33. As a consequence, only three generations of the video signal provided by source 
30 may be recorded, namely the first generation by recorder 31 , the second generation by recorder 32 and 

20 the third generation by recorder 33. No further generations of copies may be made. 

It will be appreciated that in the block diagrams shown in Figures 27-31, each video recorder includes the 
circuitry shown in Figure 21 in the recording channel thereof and also the circuitry shown in Figure 23 in the 
reproducing channel thereof. Hence, if the copyright information signal supplied to a video recorder is Si = 1, 
the circuitry included in the recording channel operates to decrement the count represented by the copy gen- 

25 eration signal S 2 . Of course, if S 2 = 00, the count represented thereby is not decremented and, moreover, the 
video recorder is inhibited from recording the video signal. 

While the present invention has been particularly shown and described with reference to preferred em- 
bodiments, it will be readily appreciated that various modifications may be made without departing from the 
scope of the invention. For example, it may be preferable to omit the copyright information signal Si and simply 

30 control the number of successive generations of copies that can be made from the video signal as a function 
of the copy generation signal S 2 . 

It is intended that the appended claims be interpreted so as to cover the embodiments which have been 
discussed above, all variations and modifications which have been described or suggested, and all equivalents 
thereto. 

35 

Claims 

1. A method of processing a video signal to selectively permit copying thereof, said video signal having an 
40 effective picture portion containing useful picture information from which a viewable picture is displayed 

and a non-picture portion, said method comprising the steps of generating a copyright information signal 
indicative of whether the viewable picture is subject to copyright; generating a copy generation signal in- 
dicative of the number of successive generations of copies that can be made from the processed video 
signal; and superposing both the copyright information signal and the copy generation signal in the non- 
45 picture portion of said video signal to produce said processed video signal. 

2. A video signal record medium having recorded thereon a video signal comprised of an effective picture 
portion containing useful picture information from which a viewable picture is displayed and a non-picture 
portion; a copyright information signal indicative of whether the viewable picture is subject to copyright, 

50 said copyright information signal being superposed in said non-picture portion; and a copy generation sig- 

nal indicative of the number of successive generations of copies that can be made from the recorded video 
signal, said copy generation signal being superposed in said non-picture portion. 

3. A method of recording a video signal that may be selectively copied, said video signal having an effective 
55 picture portion containing useful picture information from which a viewable picture is displayed and a non- 
picture portion, said method comprising the steps of generating a copyright information signal indicative 
of whether the viewable picture is subject to copyright; generating a copy generation signal indicative of 
the number of successive generations of copies that can be made from the video signal; superposing both 
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the copyright information signal and the copy generation signal in the non-picture portion of said video 
signal to produce a processed video signal; and recording said processed video signal on a record me- 
dium. 

A method of selectively recording a video signal having an effective picture portion containing useful pic- 
ture information from which a viewable picture is displayed and a non-picture portion in which are super- 
posed a copyright information signal indicative of whether the viewable picture is subject to copyright and 
a copy generation signal indicative of the number of successive generations of copies that can be made 
from the video signal, said method comprising the steps of detecting said copyright information signal and 
said copy generation signal; modifying the superposed copy generation signal to indicate a decremented 
number of successive generations of copies that can be made from the video signal if said copyright in- 
formation signal indicates that the viewable picture is subject to copyright; recording the video signal hav- 
ing superposed thereon said copyright information signal and said modified copy generation signal; and 
selectively inhibiting the recording of the video signal when said copyright information signal indicates that 
said viewable picture is subject to copyright and the detected copy generation signal indicates that no suc- 
cessive generations of copies may be made from the video signal. 

A method according to Claim 4, wherein said step of modifying the superposed copy generation signal 
comprises generating a new copy generation signal indicative of one less than the number of successive 
generations of copies which are indicated by the detected copy generation signal, and superposing said 
new copy generation signal in said non-picture portion of the video signal. 

A method according to Claim 5, further comprising the steps of regenerating the detected copyright in- 
formation signal, and superposing said regenerated copyright information signal in said non-picture por- 
tion of the video signal. 

A method of selectively recording a video signal having an effective picture portion containing useful pic- 
ture information from which a viewable picture is displayed and a non-picture portion in which is super- 
posed a copy generation signal indicative of the number of successive generations of copies that can be 
made from the video signal, said method comprising the steps of detecting said copy generation signal; 
modifying the superposed copy generation signal to indicate a decremented number of successive gen- 
erations of copies that can be made from the video signal; recording the video signal having superposed 
thereon the modified copy generation signal; and inhibiting the recording of the video signal when the 
detected copy generation signal indicates that no successive generations of copies may be made from 
the video signal. 

A method according to Claim 7, wherein said step of modifying the superposed copy generation signal 
comprises generating a new copy generation signal indicative of one less than the number of successive 
generations of copies which are indicated by the detected copy generation signal, and superposing said 
new copy generation signal in said non-picture portion of the video signal. 

A method of reproducing a video signal having an effective picture portion and a non-picture portion and 
containing copy protection information representing whether a video picture derived from said video signal 
is subject to copyright and whether successive generations of copies can be made from said video signal, 
said method comprising the steps of playing back said video signal from a record medium; detecting said 
copy protection information in the played back video signal; generating a copyright information signal in- 
dicative of whether said video picture is subject to copyright; generating a copy generation signal indica- 
tive of the number of successive generations of copies that can be made from said played back video 
signal; and superposing both said copyright information signal and said copy generation signal in the non- 
picture portion of said played back video signal. 

A method according to Claim 9, wherein said copy protection information comprises a recorded copyright 
information signal and a recorded copy generation signal, both superposed in the non-picture portion of 
the video signal on said record medium, and both being detected to cause the detected copyright infor- 
mation and copy generation signals to be re-superposed in the non-picture portion of said played back 
video signal. 

Apparatus for processing a video signal to selectively permit copying thereof, said video signal having an 
effective picture portion containing useful picture information from which a viewable picture is displayed 
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and a non-picture portion, said apparatus comprising means for generating a copyright information signal 
indicative of whether the viewable picture is subject to copyright; means for generating a copy generation 
signal indicative of the number of successive generations of copies that can be made from the processed 
video signal; and means for superposing both the copyright information signal and the copy generation 
signal in the non-picture portion of said video signal to produce said processed video signal. 

1 2. Apparatus for recording a video signal that may be selectively copied, said video signal having an effective 
picture portion containing useful picture information from which a viewable picture is displayed and a non- 
picture portion, said apparatus comprising means for generating a copyright information signal indicative 
of whether the viewable picture is subject to copyright; means for generating a copy generation signal 
indicative of the number of successive generations of copies that can be made from the video signal; 
means for superposing both the copyright information signal and the copy generation signal in the non- 
picture portion of said video signal to produce a processed video signal; and means for recording said 
processed video signal on a record medium. 

13. Apparatus for selectively recording a video signal having an effective picture portion containing useful 
picture information from which a viewable picture is displayed and a non-picture portion in which are su- 
perposed a copyright information signal indicative of whether the viewable picture is subject to copyright 
and a copy generation signal indicative of the number of successive generations of copies that can be 
made from the video signal, said apparatus comprising means for detecting said copyright information 
signal and said copy generation signal; means for modifying the superposed copy generation signal to 
indicate a decremented number of successive generations of copies that can be made from the video sig- 
nal if said copyright information signal indicates that the viewable picture is subject to copyright; means 
for recording the video signal having superposed thereon said copyright information signal and said modi- 
fied copy generation signal; and means for selectively inhibiting the recording of the video signal when 
said copyright information signal indicates that said viewable picture is subject to copyright and the de- 
tected copy generation signal indicates that no successive generations of copies may be made from the 
video signal. 

14. Apparatus according to Claim 1 3, wherein said means for modifying the superposed copy generation sig- 
nal comprises means for generating a new copy generation signal indicative of one less than the number 
of successive generations of copies which are indicated by the detected copy generation signal, and 
means for superposing said new copy generation signal in said non-picture portion of the video signal. 

15. Apparatus according to Claim 14, wherein said means for recording includes means for regenerating the 
detected copyright information signal, and means for superposing said regenerated copyright information 
signal in said non-picture portion of the video signal prior to the recording of said video signal. 

16. Apparatus for selectively recording a video signal having an effective picture portion containing useful 
picture information from which a viewable picture is displayed and a non-picture portion in which is su- 
perposed a copy generation signal indicative of the number of successive generations of copies that can 
be made from the video signal, said apparatus comprising means for detecting said copy generation sig- 
nal; means for modifying the superposed copy generation signal to indicate a decremented number of 
successive generations of copies that can be made from the video signal; means for recording the video 
signal having superposed thereon the modified copy generation signal; and means for inhibiting the re- 
cording of the video signal when the detected copy generation signal indicates that no successive gen- 
erations of copies may be made from the video signal. 

17. Apparatus according to Claim 16 wherein said means for modifying the superposed copy generation sig- 
nal comprises means for generating a new copy generation signal indicative of one less than the number 
of successive generations of copies which are indicated by the detected copy generation signal, and 
means for superposing said new copy generation signal in said non-picture portion of the video signal. 

18. Apparatus according to Claim 17 wherein said copy generation signal represents a count and said means 
for generating a new copy generation signal is operable to generate a decremented count. 

19. Apparatus for reproducing a video signal having an effective picture portion and a non-picture portion 
and containing copy protection information representing whether a video picture derived from said video 
signal is subject to copyright and whether successive generations of copies can be made from said video 
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signdl, said apparatus comprising means for playing back said video signal from a record medium; means 
for detecting said copy protection information in the played back video signal; means for generating a 
copyright information signal indicative of whether said video picture is subject to copyright; means for gen- 
erating a copy generation signal indicative of the number of successive generations of copies that can 
5 be made from said played back video signal; and means for superposing both said copyright information 

signal and said copy generation signal in the non-picture portion of said played back video signal. 

20. A method, apparatus or record medium according to any one of the preceding claims, wherein said video 
signal contains line intervals and said copyright information signal and said copy generation signal are 

10 superposed in respectively different line intervals. 

21. A method, apparatus or record medium according to Claim 20, wherein said video signal contains frame 
intervals, each formed of field intervals, and said different line intervals are in the same field interval. 

22. A method, apparatus or record medium according to Claim 20, wherein said video signal contains frame 
d intervals, each formed of field intervals, and said different line intervals are in different field intervals of 

the same frame interval. 

23. A method, apparatus or record medium according to any one of Claims 1 to 1 9, wherein said video signal 
contains line intervals and said copyright information signal and said copy generation signal are super- 

20 posed in the same line interval. 

24. A method, apparatus or record medium according to any one of Claims 1 to 1 9, wherein said non-picture 
portion includes a vertical blanking interval and said copyright information signal and said copy generation 
signal are superposed in the vertical blanking interval. 

25 

25. A method, apparatus or record medium according to any one of Claims 1 to 19, wherein said copy gen- 
eration signal is a plural bit signal. 

26. Apparatus according to Claim 19, wherein said copy protection information comprises a recorded copy- 
30 right information signal and a recorded copy generation signal, both superposed in the non-picture portion 

of the video signal on said record medium, and said means for detecting is operable to detect both said 
copyright information and copy generation signals in the played back video signal; and said means for 
superposing is operable to re-superpose the detected copy information and copy generation signals in 
the non-picture portion of said played back video signal. 

35 



40 



45 



50 



55 



17 



EP 0 618 723 A1 




(5 

EE 



to OT 



18 



EP 0 618 723 A1 



^4 



IT 



FIG.2 




s 2 



If 



FIG.3 



19 



EP 0 618 723 A1 



z z 

!! 

(LUjOluj 

pzoz 

U.Ou.0 
OoOq 

Ul£llj£ 
030010 




20 



EP 0 618 723 A1 




t U 

FIG.5 



7- 



S 2 



IT 



FIG.6 



21 



EP 0 618 723 A1 



<0 (A 



Z 2E 

o o 
>c>-oc 

Q.UJQ.UJ 
OZOZ 
UIUOUI 
IlOilO 
OqOq 

mono 




22 



EP 0 618 723 A1 



S 2 



IT 



FIG.8 



23 



EP 0 618 723 A1 



c a 

ii 

&UI&UI 
OZOZ 
OIUOIU 
u.Ou.0 

OoOo 
Ul£llj£ 

mono 



-I 
< 
z 

<9 
25 
tu 

i 




(0 CO 

z z 
o o 

§ 5 

0.UJCLUJ 

8282 

U.Ou.0 
OqOq 
rrlU frill 

mo mo 



</> 



LL 



24 



EP 0 618 723 A1 



» r 



Ref 



Data:14bit 



r 




Aspect Header Data 
Ratio 



0000 



Si S2 



CRCC:6bit 

A/ V 



u 



Category Code 



FIG.10 



25 



EP 0 618 723 A1 



» ► 



Ref Data:14bit CRCC:6bit 

/ v 



Si s 2 



U 



FIG.1 1 



Data:14bit CRCC:6bit 

/ v 



u 



FIG.1 2 



26 



EP 0 618 723 A1 




EP 0 618 723 A1 



-yt 



Si 



FIG.14 



28 



EP 0 618 723 A1 



tn m 

h 

OZOZ 
UUIOUI 
ilOilO 
OqOq 
CcUflcU 
Ul£iu£ 

momo 




29 



EP 0 618 723 A1 



-jj-f 



f 



Si 




FIG.16 



30 



EP 0 618 723 A1 



(Dat a;8btt r 

/ v 1 \ 



CRCC:8bit 



Si s 2 



FIG.17 



31 



EP 0 618 723 A1 



TV \ 
TUNER 




VTR1 




VTR2 


Si=0 
S2=0or1 




Si=0 
S2=0or1 





COPY 
PERMIT 



COPY 
PERMIT 



FIG.18 



COPY 
PERMIT 



TV 
TUNER 
OR VTR 


> 


VTR 1 




VTR 2 


Si=1 
S2=0 


S1=1 
S2=1 



COPY 
INHIBIT 



FIG.19 



8 



VIDEO 
DISC 
PLAYER 




VTR 


» 

Si=1 
S 2 =1 



COPY 
INHIBIT 



FIG.20 



32 



EP 0 618 723 A1 



Si 



I 



18 



20 



SYNC 
SEPARATION 
CIRCUIT 

1 



DECODER 
I 



TIMING 
GENERATOR 

T f" 

1 /9 



X 



// 




RECORDING s 
SIGNAL — « 
PROCESSOR > 



/2 



FIG.21 



33 



EP 0 618 723 A1 



START 



101 



3 



COPY RIGHT 



COPY ALLOWED 
GENERATION 1 

(S2=0) 



<« 



ABSENT 

(SisO) 



PRESENT 
(Si=1) 



GENERATION 



COPY PROTECTION 
INFO FORMATION 
Si=1 

S2=1 



/06 



I07 



COPY ALLOWED 



/04 



COPY ALLOWED 
GENERATION 0 

(S2=1) 



I05 



102 

( 



COPY PROTECTION 
INFO FORMATION 

Si=0 
S2=0or1 



COPY INHIBITED 



X 



/03 



COPY ALLOWED 



FIG.22 



34 



EP 0 618 723 A1 




35 



EP 0 618 723 A1 



Q START ) 



COPY 
INHIBIT 



/// 

1 



//4 

[ 


\ 


COPY PROTECTION 
INFO FORMATION 
Si=1 
S2=1 



COPY PROTECTION 
INFO DETERMINATION 



//3 



> 



COPY 
PERMIT 



COPY ALLOWED FOR 
ONLY 1 GENERATION 



COPY PROTECTION 
INFO FORMATION 
Si=1 
S2=0 



1 12 



COPY PROTECTION 
INFO FORMATION 
Si=0 
S2=0or1 



FIG. 24 



36 



EP 0 618 723 A1 




37 



EP 0 618 723 A1 



Rof 



Data:20bit 



-H 



|Aj 
K >< 



B 



Wide Mode Data or Flags CRCC 
ID Number 



0000 



Si S2 



FIG.26 



38 



EP 0 618 723 A1 



30 



Source I 



Si=0 
S2=00 



3/ 


Si=0 

S2=00 
> 


32 


Si=0 
S2=00 


33 


VTR 1 


VTR 2 


VTR 3 




> 



COPY 
PERMIT 



COPY 
PERMIT 

FIG.27 



Si=0 
S2=00 



COPY 
PERMIT 



30 



3/ 



Source 


i S2=00 


VTR 1 


i — ' 



COPY 
INHIBIT 



FIG.28 



30 



3/ 



32 



Source 



I S2=01 


VTR 1 


1 52=00 


VTR 2 


I — • 


1 ' 



COPY 
PERMIT 



COPY 
INHIBIT 

FIG.29 



30 



3/ 



32 



33 



Source 


S2=10 


VTRl| 


S2=01 


VTR 2 


S 2 =00 


VTR 3 




I — * 


» 



COPY 
PERMIT 



COPY 
PERMIT 

FIG.30 



COPY 
INHIBIT 



30 

I 



31 



Source 



Si=1 
S 2 =11 



VTR 1 



Si=1 
S2=10 



32 

-4- 



VTR 2 



Sl=1 
S2=01 



33 

( Si=1 
. S2=00 
VTR 31 > 



34 

4- 



VTR 4 



COPY 
PERMIT 



COPY 
PERMIT 

FIG.31 



COPY 
PERMIT 



COPY 
INHIBIT 



39 



EP 0 618 723 A1 




EUROPEAN SEARCH REPORT 



EP 94 30 2331 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CLaSBDICATION OF THE 
AITLlCAnOWChtXXS) 



Y 

A 

P.X 



WO-A-92 16944 (DEUTSCHE THOMSON-BRANDT 
GMBH) 

* page 1, line 8 - line 13 * 

" page 1, line 33 - page 3, line 14 ■ 

* page 4, Hne 4 - page 5, line 2 * 

* page 5, line 20 - page 7; figures 1-4 * 

PATENT ABSTRACTS OF JAPAN 

vol. 13, no. 355 (P-914) 9 August 1989 

& JP-A-01 113 959 (TAKESHI NIZUNUMA) 2 May 

1989 

* abstract * 

GB-A-2 180 111 (VIDEO RESEARCH LIMITED) 

* page 3, column 1, line 18 - line 28; 
figures 4,5 * 

EP-A-0 574 892 (MATSUSHITA ELECTRIC 
INDUSTRIAL CO., LTD.) 

* page 12, Hne 19 - page 13, line 17; 
figures 6,7 * 

FERNSEH UNO KINO TECHNIK, 

vol.47, no. 3, March 1993, BERLIN DE 

pages 197 - 205 

ZANDER 'Hardd1sk-Record1ng (Tell III)' 

* page 198, column 1, Hne 62 - column 2, 
Hne 58; figure 1 * 

* page 200, column 2, line 16 - column 3, 
Hne 43 * 



1-15,19 
26 



16-18, 
20,21, 
23-25 



16-18 



H04N5/91 
H04N5/92 
G11B20/00 



20,21, 

23-25 

22 



1-15, 19 J 
26 



H04N 
G11B 



1-26 



thrall 



ItoitaM 

BERLIN 



Mil 



11 July 1994 



Naterne, A 



Yt 

At 
Oi 



catbgoev of am documents 



of thai 




as 



40 



